A productive tack of transportation research has been the study of gender distinctions in travel behavior. These efforts have revealed a more complex and nuanced understanding of transportation patterns, which has fostered a more effective and inclusive transportation policy. To date, these research efforts have focused almost exclusively on Western industrialized societies, and little has been written on gender disparities in travel behavior in more traditional societies.
The Arab community of the Middle East and North Africa represents one such society characterized by traditionally prescribed gender distinctions. This community encompasses roughly 325 million people and extends from the Atlantic Ocean in the west to the Persian Gulf in the east. In addition to comprising the majority population in most nations of this region, the Arab community also represents substantial minority populations in the neighboring countries of Israel has viewed this area as an "internal frontier" and has sought to constrain the spatial and economic growth of the Arab villages located in that region (1) . As a result, these towns do not enjoy the same level of development as Israel as a whole. One example of this is the virtual absence of public transit service in Arab towns (4) . This research postulates that the combination of economic disadvantage and residential segregation experienced by Arab towns in the Galilee preserves more traditional societal roles that include gender differences in travel behaviors.
LITERATURE REVIEW
Relatively few studies have examined gender differences in travel behavior outside the industrialized West, let alone within the Arab world. Turner and Fouracre cite research in Brazil, which revealed that women make only a third of work trips but half of non-work trips, and research in Kenya, which revealed that women's travel is mostly local and on foot (5) . In the studies from both Brazil and Kenya, women reported a higher transit mode share than men. Srinivasan found that in Chennai (formerly Madras), India, men spend more time and money on travel than women, although women walk more, make more trips, and complete more shopping tours than men (6) . Srinivasan advocates improved transit to reduce travel times to improve access to opportunities. Peters reviewed case studies from cities in India, Mali, Bangladesh, Turkmenistan, and Peru and concluded that women have less access than men to individual mechanized modes of transit ranging from bicycles to automobiles and that women who do have access to public transit are more dependent on it than men with similar access (7 ) .
To the best of the authors' knowledge, the only studies that considered gender differences in travel behavior and that included Arab populations are from Israel. Blumen and Kellerman (8) found that women in Haifa commute shorter distances than men, and Plaut (9) found that women make up a majority of those noncommuters who walk to work or work at home. Both of those studies did include data for Israeli Arabs, but only as a small minority in a much larger sample. Mansfeld and Ya'acoub focused exclusively on the Arab community of northern Israel and found that traditional and cultural affiliations were much more influential than socioeconomic factors in affecting tourism travel; however, their study did not consider either gender or daily travel behaviors (10) .
Some researchers have suggested approaches to the study of gender distinctions in travel behavior in more traditional societies. Turner and Fouracre (5) and Peters (7) call for improved surveys that expressly consider the nuances of female travel behavior and the challenges of eliciting those data from individuals in male-dominated households. The authors also called for a more holistic understanding of travel behavior that considers the interplay of activities within the household. Hanson and Hanson have applied such an approach to the study of gender and travel behavior in Sweden (11) . Their work emphasized the travel tour, defined as the chained sequence of trip segments that start at home and end at home, as means of better incorporating activity behaviors. Activity and tour-based analyses treat travel as being derived from the demand for personal activities. Travel decisions therefore become part of a broader activityscheduling process. More recently, Kwan has affirmed the use of this approach to determine gender distinctions in commuting behaviors (12) . The current research applies these tools to gender differences in a non-Western society.
METHODOLOGY
This study used quantitative statistical methods to explore highly detailed surveys of travel behavior among residents of two Arab communities in northern Israel. Descriptive statistics of mode shares, travel tours, travel times, activity stops, and activity durations were first used to identify overarching disparities between the travel habits of women and men. This initial analysis identifies the travel tour as a particularly useful indicator, and the subsequent analysis focuses on this characteristic by using bivariate correlations and an ordered logit model.
DATA COLLECTION
The data collection element of the research itself represents a significant contribution to the transportation literature. This research forwent reliance on Israel's national travel habit survey, which, although it is comprehensively designed, has foundered in its application to individuals in the minority Arab community. This community has historically been wary of programs linked to the Israeli government, on the basis of the assumption that such programs are typically performed to the detriment of Israel's Arabs. As a result, community members have been either generally reluctant to participate in government-sponsored surveys or likely to withhold information, such as ownership of an unregistered vehicle, for fear of government retribution. It is also possible that such resistance to surveys among the members of the Arab community served government objectives to limit participatory planning within the Arab sector (1) and that little effort was made to pursue more accurate data.
This research attempts to circumvent these barriers to data collection as well as to address the surveying concerns noted earlier by Turner and Fouracre (5) and Peters (7 ) . All the surveys were completed by the lead author (W. Elias), who is a member of the Arab community with no ties to the Israeli government. She was explicit in stating that she was presenting the survey instrument as part of her doctoral research and not as part of any governmental program. She approached households randomly sampled from a set spatial distribution of zones within the community. The spatial distribution is critical to ensuring the inclusion of clans, which have specific living standards and reside in specific areas on the basis of historical land ownership. She telephoned the households in advance to set up an interview time and then visited the home to personally record demographic information and complete travel diaries for the preceding day for each member of the household over age 6 years. A typical survey session took an hour and a half per household. Although her personal involvement was labor-intensive, it enabled extremely comprehensive and highly accurate survey results to be obtained. Such information is critical to the analysis of the travel behaviors of individuals in this understudied community.
This extensive survey process was undertaken in two Arab towns in northern Israel: Majd-Elcrum and Rami. These towns were chosen as part of a larger survey effort on the impact of bypass highways on Arab communities in Israel. The demographic data from the decennial census, shown in Table 1 , suggest that Majd-Elcrum has a larger, younger, poorer, and faster-growing population than Rami. These socioeconomic differences also reflect the two towns' religious compositions. Majd-Elcrum is entirely Moslem, while Rami is mixed and has a slight Christian majority, a significant Druze community, and a Moslem minority. Rami also enjoys better public bus service links to neighboring communities. Table 2 presents the mode shares for all trips segregated by town and religion and grouped into three modal clusters: private vehicles, transit, and nonmotorized modes. Transportation by private vehicle modes includes taking a taxi, driving a car, and being a car passenger. Transit modes include public bus service on established routes and privately contracted vanpool services. Nonmotorized modes include both biking and walking, even though very few bicycle trips were recorded. The gender variation among these mode share clusters is striking, with women reporting lower private vehicle and higher nonmotorized travel shares than men, regardless of religious affiliation or town of residence. Table 3 presents the mode shares disaggregated by the main tour activity purpose rather than for each unlinked trip, as in Table 2 . Four activities are considered: work, education, shopping, and other. The identification of the main tour activity is based on a subjective consideration of activity type and activity duration. By this approach, a tour that includes a short shopping trip on the way home from work would still be coded as a work tour, whereas a tour that contains a several-hour shopping activity, as well as a short stop at one's workplace, would be coded a shopping tour. To maintain somewhat robust samples, this information is not further divided by religious affiliation.
The gender variation within the individual modal clusters is quite pronounced. Among those traveling by private vehicle, women are less often the driver and more often the passenger than men. Religion also affects these shares, as Christian and Druze women drive more often than Moslem women; furthermore, for every private vehicle mode, the differences in modal share between Christian and Druze women and men are less pronounced than those between Moslem women and men. The place of residence also demonstrates 
EXPLORATORY ANALYSIS
This research first explores the gender variations in mode shares, travel tours, travel times, and activity durations for the full survey sample, including children.
a large impact on the use of private vehicles, with the wealthier Rami residents reporting much higher automobile mode shares. For example, women in Rami travel by private vehicle roughly the same amount as men in the less affluent Majd-Elcrum. Most strikingly, in Rami, women report a larger share of private vehicle trips to school than men, whereas in Majd-Elcrum, the female share of private vehicle trips to school is only half that of the male share. Finally, for noncommuting, nonshopping trips in both communities, women report larger shares of private vehicle use than men. Among those few survey respondents who traveled by transit, there are several intriguing gender distinctions. First, regardless of religion or place of residence, men seem to favor vanpool use over public bus use. This reported distinction in modal shares might reflect the directed use of vanpools for commuting trips. Second, the transit mode shares of women demonstrate more variation. For example, although the Moslem women in Majd-Elcrum, like the men generally, reported larger vanpool shares than public bus shares, the Moslem and Christian women in Rami reported the reverse. This finding suggests that, at least for Moslem and Christian women, the better public bus service in Rami results in higher transit mode shares. Third, there are entire groups who do not use segments of the transit market. For example, no Moslem man in Rami reported using transit in any form, and no Druze surveyed reported using public bus services. Although the sample is too small to state definitive cultural preferences for or against transit use, these findings suggest avenues for future inquiry. Gender variation in transit use also emerged in the consideration of trip purposes. In Rami, there was little difference between the female and the male share of transit for either work or school pur- poses. By contrast, in Majd-Elcrum, the female share of work trips by transit was more than twice that of the men, whereas the male share of school trips by transit was more than twice that of the women. Of those traveling by the nonmotorized modes, gender distinctions emerged both by religion and by community. On the whole, walking remained a significant mode, particularly in the less affluent Majd-Elcrum, where roughly half of the trips made by women and a third of the trips made by men were made on foot. In Rami, gender distinctions appeared to be strongly tied to religious affiliation. For example, among women, Moslems reported the lowest walking mode share (28.8%) and Druze reported the highest (37.0%). Among men, Moslems again reported the lowest walking mode share (10.9%), but Christians reported the highest (25.2%). Furthermore, the percentage difference between female and male walking mode shares in Rami is much larger for Moslems than for either Christians or Druze. Trip purpose, particularly education, adds to the gender distinctions in walking. In Majd-Elcrum, the vast majority of school trips were made on foot, with women reporting a walking mode share much higher than that of men; by contrast, in Rami, less than a third of school trips were made on foot, and men reported a higher walking mode share than women. Table 4 presents the daily travel behavior characteristics in an activity-based framework of tours and stops. Women made fewer tours than men in both communities, on average, but this difference was not statistically significant at the 95% confidence level (i.e., when α is ≤0.05) in Rami. Women also spent less time traveling, made fewer stops, and spent less time at out-of-home activities than men in both communities, on average. Although all of these differ- ences are statistically significant for both Majd-Elcrum and Rami, on a percentage basis, the magnitude of these differences is much less in Rami. This observation confirms the existence of travel disparities between women and men and also demonstrates that the extent of those disparities varies by community.
To understand the factors that are likely to accentuate or mitigate these disparities, this research indexed total travel time, number of stops, and total activity duration by the number of tours. Table 4 shows that, when they are indexed on a per tour basis, the gender differences in total travel time, number of stops, and total activity duration are no longer statistically significant in either community. This finding reflects, in part, the wide confidence interval required by the large variance in tour travel times, number of stops, and activity durations and implies that there are more significant differences in the number of tours than in the other travel behavior variables. It should be noted that in each case, the tour-adjusted average value for women's travel behaviors remained less than that of men, which suggests that men might travel more than women; interestingly, however, the ratio of the female-to-male average values for each behavior is quite consistent between the two communities.
Although the analysis of differences in activity and travel patterns involves many parameters, these observations of the tour-adjusted data confirm that tour frequency is an effective single measure for approx-imating broader gender distinctions among activity participation and travel behavior. The following section seeks to examine the differential impact of non-gender-related demographic factors on female and male tour frequency among adults in Majd-Elcrum and Rami.
TOUR FREQUENCY ANALYSIS
This section uses descriptive statistics, bivariate correlations, and an ordered logit model to examine the tour frequency behaviors of the adults age 18 years and older who were surveyed. This approach excludes the data on children's travel behaviors from the tour frequency analysis to focus on the travel behavior characteristics of adult women and men in the Arab world.
Descriptive Statistics
Descriptive statistics of adult tour frequency were disaggregated by gender, as shown in Table 5 , and revealed statistically significant disparities in both the mean value and the distribution of daily tour making. On average, men made 35% more tours per day than women, and men also comprised the vast majority of people making two or more tours per day. Figure 1 presents this distributional information graphically to show that at every level of tour making, a greater percentage of men were making tours than women. This disparity begins with the decision to leave the home at all. Almost 17% of the women did not make a single tour. This percentage is almost five times as large as the comparable share of men who remained in their houses. At the other end of the curve, the percentage of men completing at least three daily tours was almost twice as high as the percentage of women who did so.
To understand better the factors that are related to the creation of these gender disparities in tour making, this research explored the possible influence of demographic characteristics. Such characteristics were clustered into three groups, which correspond to personal, household, and communal traits. This tripartite division reflects the expansion of social units from the individual to the community and seeks to identify how factors at different demographic levels might affect tour frequency.
Personal factors included respondent age, marital status, number of years of schooling, employment status, and driver's license possession. Age and the number of years of schooling are considered interval variables, whereas the other three personal demographic factors are coded as dummy variables. The marital status dummy variable considers the four respondents who were either divorced or widowed as among the set of married people. This inclusion reflects an assumption that getting married reflects a transition, particularly in more traditional societies, to a distinct life stage; therefore, the few respondents who were divorced or widowed were included in what might be best considered a "has been married" category. The employment status dummy variable considers as employed all workers or students and considers as not employed those nonstudents who do not work, are unemployed, or are retired.
Household factors included the number of children, the income level, and the number of cars. The number of children and the number of cars were recorded as interval data. Children were considered everyone under age 18 years, and cars were considered all four-wheeled, private vehicles, even if they were also used for work purposes, such as a light truck. Income level was coded as an ordinal scale ranging, in order of the least to the most wealthy, from 1 to 5.
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Community factors included the religious community of the household and the town of residence. These were all coded as dummy variables. The inclusion of religious status among the community factors reflects the reality that religious distinctions in the study region represent not merely personal spiritual beliefs but tightly held social structures.
Bivariate Correlations
To begin to explore the relationships between these demographic factors and gender disparities in tour frequency, bivariate correlations were calculated. These correlations, shown in Table 6 , identify whether a statistically significant linear relationship exists between the given demographic trait and the number of tours made.
Among the personal demographic factors, the number of years of schooling, employment status, and possession of a driver's license were all positively correlated with tour making for women at statistically significant levels. Together, these factors, which are, not surprisingly, also highly correlated with each other, emphasize that access to employment is strongly related to daily tour frequency for women. By contrast, age and marital status, which showed no linear correlation for women, were positively correlated to tour making for men. These two factors, which were also highly correlated with each other, suggest that the tour frequency for men is less tied to access to the workforce and is more linked to life-stage responsibilities.
Among the household demographic factors, no correlation with tour making was found at the 95% confidence interval. Relaxing the level of significance slightly suggests that the number of cars in a household has a weak positive correlation with female tour frequency and that income level has a weak negative correlation with male tour frequency. The former finding linking motor vehicle availability and female tour frequency is not surprising. In the context of the Arab communities in Israel, this finding may have added significance, as the poor provision of public transit services in this sector may unduly limit the tour frequency of women without access to cars. The latter finding that income is negatively related to male tour frequency is surprising, as it seems to challenge the classic assumption that income is positively related to the demand for travel; however, it reveals the utility of the tour as the basis for analysis by suggesting that men of greater wealth are more able to optimize travel by linking trips into a single tour. This interpretation is bolstered by a weakly positive correlation between income and the ratio of stops to tours in data that are available upon request.
Of the community demographic factors, there were no statistically significant correlations with tour frequency for women. Men, however, reported a positive correlation for being Moslem and living in Majd-Elcrum and a negative correlation for being Christian. Because Majd-Elcrum is entirely Moslem, these findings are internally consistent. Furthermore, because being Christian is linked to higher economic status in the region, these findings may confirm the earlier observation that for men income is negatively associated with tour frequency.
Ordered Logit Model
The ordered logit is an appropriate test for use with ordered discrete alternatives, such as the number of automobiles owned by a household or, as in this case, for the number of tours that a person makes in a given 
day (13). Daly and Van
Zwam have similarly applied ordered logit models to predict the number of tours per day in the Netherlands (14) . This model represents the choice as the outcome of a sequence of binary decisions, with each one consisting of the decision of whether to accept the current value or proceed to the next level. An ordered logit model is estimated for the four levels of tour frequency presented earlier in Table 6 for both women and men. This grouping clusters all respondents making three or more trips into a single category.
The ordered logit model, presented in Table 7 , is a series of three sequential binary choice models. The model is segmented by gender to identify differences between women and men. At each stage, the likelihood that an individual woman or man will make an additional tour is estimated. Therefore, the first model includes the observations for all women (or men) and estimates the probability that they will choose to make at least one tour. The second model includes all adult women (or men) who have chosen to make at least one tour and then estimates whether they choose to make a second tour. The third model includes all adult women (or men) who have chosen to make at least two tours and then estimates whether they choose to make a third tour. All three models are significant for both women and men. For both women and men, working status had to be dropped from the first model because of its collinearity with the choice of making a tour. In other words, people who work or study always make at least one tour; therefore, this variable applies to them only from the second model onward.
Of the personal variables, age is a positive predictor of tour frequency for men making one or two tours and for women making more than two tours. This finding suggests that age is a predictor of men making tours in the first place, whereas age is a predictor of women making multiple tours. As women age and child-rearing responsibilities decline (and grown children can provide chauffeuring services), women make several daily tours. By contrast, with age, men gain economic responsibilities, which, as will be shown later, seem to limit tours to roughly two a day. Marital status is not a predictor of female tour making but is a significant predictor of multiple tour making for men. This finding suggests a gender disparity in activity behavior, with married men engaging in more out-of-home responsibilities, while marital status does not affect female tour making. The number of years of schooling is a significant predictor that both women and men will make at least one tour and that women will make multiple tours. Although education is linked to employment prospects for both genders, it appears that educated women also take on additional activities, possibly tied to household maintenance, that require additional tours. Interestingly, for men, employment status is a predictor of making two tours, but not more. This finding suggests that men who work or study do not make more than two tours, perhaps because of time constraints. Finally, the last personal variable, possession of a driver's license, is a strong positive predictor that a woman will leave the house and likely make two tours. Typically, only women who are likely to make tours regularly obtain a driver's license. Possession of a driver's license is a less significant predictor for men, because most men have a driver's license, and those who do not readily share rides with another person. Of the household variables, the number of children is a negative predictor of making at least one tour for women and is never a significant predictor for men. This finding suggests that women have a primary responsibility for child rearing and are less likely to leave the home while it is full of children, whereas men are unaffected by such responsibilities. Household income is a negative predictor for men making at least a single tour as well as making more than two tours. This finding suggests that women's tour making is unaffected by household income. For men, household income seems to have a dual effect. A high income discourages participation in tour making at all, either through a lack of participation in the workforce or through the maintenance of a home office, which is common among professionals in the communities surveyed, or limits tour making to two daily tours, as there is not time for more tour making. The latter interpretation is in accord with the earlier finding regarding male employment status and multiple tour making.
Finally, of the community variables, living in Majd-Elcrum proved to be a positive predictor for men making one or two tours. This finding may suggest that cultural factors do affect tour making for men.
In this case, men in the less economically strong and more religiously homogeneous community were more likely to make tours.
CONCLUSIONS
This research addresses the critical but understudied issue of gender differences in travel behaviors in traditional societies, in general, and in the Arab world, in particular. To avoid known problems of data collection, a careful and labor-intensive survey process was undertaken in two Arab communities in northern Israel.
The data gathered through this process were analyzed by a variety of statistical means to reveal that rather stark gender distinctions in travel behavior exist. On the whole, men make more tours, spend more time traveling, make more stops, and spend more time at activities at those stops than women. Men disproportionately travel by private vehicle modes, whereas women disproportionately walk. Among the communities surveyed, the level of transit provision is very low and so it had a correspondingly low mode share. This dearth of transit seems to further impair women's travel.
An extensive comparison of adult female and male tour frequencies was undertaken by using bivariate correlations and an ordered logit model. The most striking finding of this analysis was that 1/6th NOTE: Because of its collinearity with making at least one tour, employment status was dropped from Model 1. All variables followed by (1) are dummy variables, with the condition coded as 1 and the alternative coded as 0. B = logit coefficient. a logit (x) = 1. b logit (x) = 0.
of Arab women do not leave the house to make even a single tour, whereas only 1/30th of men do not leave the house to make a single tour. The more nuanced statistical analyses revealed that demographic factors affect tour frequency differently for women and men. Effective policy interventions must consider these gender distinctions to best address the travel needs of individuals in communities in the Arab world.
